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that closure of the defect will be difficult without the use of cardiac arrest, the temperature can be lowered to the correct level and closure be performed under optimal conditions. In one case where the defect was closed by direct suture, one suture tore out and so damaged the septum that a patch had to be overlaid to cover the tear. Unfortunately, in suturing this patch into position tricuspid incompetence was produced. The development of heart-block some 18 hours later was attributed to gross right ventricular dilatation causing tension on the sutures.
Three of the four patients who developed heart-block had unusual anatomical features in relation to the V.S.D. Sayed et al. (1961) showed the usual anatomy of the V.S.D. in the tetralogy of Fallot. In our experience, any departure from this pattern greatly increases the risk of heart-block occurring during closure or if distension of either ventricle produces tension in the V.S.D. sutures post-operatively.
The prophylactic insertion of a cardiac pacemaker electrode is now carried out to facilitate the immediate treatment of heartblock of late onset.
Of the four cases with heart-block, the survivor responded normally to artificial pacemaking, while the other three, although they responded normally at first, rapidly developed an increasing resistance requiring voltage increase from 1.5 to 12 volts over 12 to 24 hours. They then became completely resistant to any stimulation, and death followed. No satisfactory explanation for this phenomenon can be offered.
In all three patients dying of heart-block, cerebral disturbance became manifest soon after the onset of the block and severe cerebral damage was found at necropsy.
It is encouraging that, contrary to expectation, no trouble was experienced with respiration in the post-operative phase and tracheostomy was not required. The children were nursed flat in an oxygen tent for 48 hours and were then gradually weaned from it.
In two cases the children were bottle-fed without difficulty, but in all cases great care is needed to preserve post-operative biochemical equilibrium.
Summay
Fourteen children under the age of 5 years were operated upon for total correction of the tetralogy of Fallot, using cardiopulmonary by-pass and deep hypothermia. There were three fatalities. Ten were acyanotic and well, while one was still cyanosed owing to reopening of the ventricular septal defect but was greatly improved. There were no respiratory or haemQrrhagic complications. Diffuse mesothelioma of the pleura is an uncommon tumour which, after prolonged controversy, has now become generally accepted as an entity (Campbell, 1950; Godwin 1957; McCaughey, 1958; Wagner, Munday, and Harington, 1962) . Evidence has recently been accumulating that inhalation of asbestos may be an important factor in the aetiology of this tumour, and groups of cases associated with exposure to asbestos have been reported from South Africa (Wagner, Sleggs, and Marchand, 1960), Germany (K6nig, 1960) , the United Kingdom (McCaughey, Wade, and Elmes, 1962; Hourihane, 1964 ; Owen, 1964) , and the United States (Selikoff, Churg, and Hammond, 1964) . Crocidolite, the blue asbestos mined in South Africa, appears to be particularly carcinogenic in this respect (Wagner et al., 1960) . There is also evidence that similar tumours arising in the peritoneum are also related to asbestos exposure (Keal, 1960 ; Enticknap and Smither, 1964 Hourihane, 1964) .
In a previous report (McCaughey et al., 1962) we described the finding of asbestos bodies in the lungs of 12 out of 15 patients who had died of diffuse pleural mesothelioma in Belfast. Details of the working life were available for only nine of these patients, but in four of them there was a clear history of exposure to asbestos. This paper describes three further investigations carried out in Belfast: (1) a study of the industrial occupation of 42 patients with mesothelioma of the pleura and of 42 control patients without mesothelioma; (2) an investigation of the prevalence of asbestos bodies in the lungs of patients with and without mesothelioma of the pleura or carcinoma of the lung ; and (3) an investigation of the relation between the presence of asbestos bodies in the lungs at death and a history of exposure to asbestos. Combining heavy-and light-exposure groups the difference between mesotheliomas and controls is highly significant (X2 = 25-3. D of F = 1. P < 0-001).
varied in age from 38 to 88 years (mean 59 + 10.9 years standard deviation). There were only two women. (Table II) . The difference between these two groups is significant. Matched controls* .
.24 6 25 * Difference between the 50-59 age-group and the 60-69 age-group is significant a2 = 5-18. D of F = 1. 0-05>P>0-02). t Difference between the 50 most recent deaths from carcinoma of bronchus and the 50 matched controls is not significant (x2 = 0-94. D of F = 1. 0 4 > P > 0 3). * Difference between the mesothelioma patients and controls is highly significant (X= 19-04 . D of F = 1. P<0-0005).
Patients with Carcinoma of the Bronchus.-Sections of lung tissue from 100 men who died with carcinoma of the bronchus were examined and asbestos bodies were identified in sections from 20 of them. For the 50 patients who had died most recently paired control patients without carcinoma of the lung were chosen. These controls were men of the same age whose names were closest to those of the propositi in the "necropsy record book." Among these 50 patients with carcinoma of the bronchus there were nine in whose lungs asbestos bodies were identified ; in the 50 matched controls there were 13 in whose lungs asbestos bodies were identified. The difference is not significant (Table II) .
Patients with Mesothelioma of the Pleura.-Necropsy material was available from only 24 of the patients who died with mesothelioma of the pleura. The lung tissue of matched control patients was also examined. The lungs of 21 of the 24 patients with mesothelioma of the pleura contained asbestos bodies. In four cases the sections showed numerous bodies, in the rest only small numbers were found. Asbestos bodies were identified in lung sections from only 6 of the 24 matched control patients who did not have mesothelioma of the pleura. This difference is highly significant (Table II) . 
Discussion
Exposure to high concentrations of asbestos dust has long been known to cause asbestosis with fibrosis of the lung and pleura, and there is in this condition an increased incidence of carcinoma of the lung (Merewether, 1949 ; Doll, 1955 with mesothelioma of the pleura were found whereas previously never more than five patients had been discovered in a single year.
The investigation has shown that a history of exposure to asbestos during working life was found in about three-quarters of patients in whom a firm diagnosis of mesothelioma of the pleura was made compared with such a history in only onequarter of those without mesothelioma.
A study of the occupational histories suggests that the interval between first exposure to asbestos and the discovery of the tumour is often long and may exceed 40 years, and the exposure may be light and in some instances very transient. A similar observation was made by Wagner et al. (1960) .
The long latent period means that the present incidence of this disease may have been determined by industrial practice 15 to 50 years ago ; it also means that preventive measures undertaken now will not affect the incidence for many years.
It The shipbuilding industry in Belfast was particularly active between 1906 and 1923 and over 1,000 tons of boiler insulation composition (containing asbestos) was used a year compared with a more usual level of 600 tons a year. By the time shipbuilding recovered from the slump and tried to meet the needs of the 1939-45 war, the dangers of handling asbestos were known and precautions were taken. The difference in frequency of finding asbestos fibres in the lungs of men in the two age-groups presumably reflects these changes in industrial conditions.
The shipyards are situated in a circumscribed area on the lough side. There is one small factory in which asbestos is used in the middle of a compact residential area. Plotting on a map the homes of patients with mesothelioma of the pleura does not show any geographical grouping to suggest contamination of a residential area by asbestos dust either from the factory or from the shipyards.
Until recently most asbestos used outside the shipyards was in the form of corrugated roofing. This was imported from England, and was usually cut and handled in the open under conditions of good ventilation. The use of asbestos in many industries, and especially in the building trade, is now increasing (The Times, 1964) , and this gives rise to anxiety that there will be an increased incidence of mesothelioma of the pleura.
It is often difficult to obtain details of past employment from a patient, and this is especially difficult if the information sought concerns work done 30 or 40 years ago. From relatives or neighbours such information is bound to be less accurate, and this may account for the absence of a history of exposure to asbestos in some of the patients in whose lungs asbestos bodies were found, and possibly also in some of the patients with mesothelioma of the pleura. There are also instances in which asbestos bodies were not found in the lungs of men who had had heavy and prolonged exposure to asbestos. Both these errors would tend to lead in this investigation to an underestimation of the part played by exposure to asbestos in the aetiology of mesothelioma of the pleura. carcinoma of the bronchus and mesothelioma of the pleura. Asbestos bodies were found in the lungs of about 20% of patients dying with carcinoma of the lung. They were found in more than 80% of men dying of mesothelioma of the pleura. A history of an industrial occupation with exposure to asbestos was obtained from relatives, neighbours, or friends of about three-quarters of patients in whom asbestos bodies were found in the lungs at necropsy. Such a history was obtained for one-quarter of patients in whom asbestos bodies were not found in the lungs at necropsy.
Summary
It is concluded that there is evidence that exposure to asbestos, even though it may have been transient and many years previous, is an important factor in the aetiology of mesothelioma of the pleura. This conclusion gives cause for anxiety because of the increasing commercial use of asbestos.
The ability of most tissues of higher animals to convert adenosine to inosine and ammonia is due to a specific enzyme, adenosine deaminase. This enzyme was detected in whole blood and serum by Conway and Cooke (1939) .
After the demonstration of elevated serum adenosine deaminase activity in tumour-bearing animals (Straub et al., 1957) and in huiman patients with bronchial carcinoma (Letnansky and Seelich, 1958) a study was made of serum adenosine deaminase activity in human patients suffering from a variety of malignant and non-malignant diseases (Koehler and Benz, 1962) . The last of these authors reported a significant but non-diagnostic elevation of serum adenosine deaminase activity in the malignant group. On the other hand, the highest activities in the series were found among patients with infectious mononucleosis and hepatitis.
The present report concerns an investigation of serum adenosine deaminase activity in a large group of patients with and without jaundice, and it has been found that the estimation is of value in distinguishing between jaundice due to obstructive and hepatocellular causes.
Materials and Methods
Four categories of patient were studied. Serum adenosine deaminase activity was measured by a spectrophotometric method based on that of Solomon (1960) .
The optical density of a solution containing 20 ,ug. of adenosine per ml. of 0.1 M phosphate buffer pH 7 was read at 265 m/u in a 1-cm. light path immediately after addition of serum (0.05 ml./3 ml. buffer-substrate mixture) and again after incubation at 370 C. for one hour, the spectrophotometer being set at zero, using 0.05 ml. of serum in 3 ml. of 0.1 M * Senior Registrar, Department of Bioch--mistry, Western Infirmary, Glasgow, and the Department of Pathological Biochemistry, Uni- versity of Glasgow.
